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WATER QUALITY ENHANCEMENT BY AERATION 
OF THE RELEASE 
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It is often desirable to enhance the water quality 
of releases from reservoirs by employing outlet 
works that aerate the flow. This is especially 
important if the water entering the outlet works is 
low in dissolved oxygen (DO), since many kinds of 
aquatic life cannot survive in a low DO environment. 

Releases with low DO usually occur as a result 
of a low-level withdrawal from a density-stratified 
lake during late spring and summer. Density 
stratification restricts the vertical transport of DO 
from the oxygen-rich epilimnion to the hypolimnion. 
Typically, oxygen demands in the lower regions of 
the reservoir result in agradual reduction in DO with 
depth. Thus, the concentration of DO in the release 
depends upon the depth from which water is 
withdrawn from the reservoir. 

It is sometimes necessary to release from 
relatively deep in the reservoir to meet flood-control 
and/or cold water temperature objectives. In these 
cases, it may be necessary to employ outlet works 
that aerate and increase the DO in the release; 
however, these structures must be carefully de- 
signed. Enhancement is achieved only if aeration 
increases the DO level but does not significantly 
increase dissolved nitrogen (DN) concentrations. 
As a result, to design hydraulic structures that 
effectively reaerate releases, techniques are needed 
to predict the magnitude of gas transfer that occurs 
during flow through a structure. 
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APPROACH 

To develop predictive techniques, it is imperative 
to identify and analyze the dominant gas transfer 
mechanisms in various hydrodynamic flow regimes. 
If this is known, it will be possible to model, either 
physically or mathematically, the total gas transfer 
occurring during flow through a structure by 
superposition of the effects of the respective flow 
regimes. To achieve this objective, the dominant 
flow processes typically encountered in CE hydraulic 
structuresare being investigated in hydraulic models 
and field studies under EWQOS Work Unit IIIA. 

MODEL STUDIES 

Free hydraulic jump@. The initial investigations 
addressed free hydraulic jumps since they occur in 
numerous hydraulicstructuresand since preliminary 
data indicated that this flow regime induces 
substantial reaeration. The gas transfer was related 
to the Froude number and unit discharge 

Hydraulic jumps with unit discharges of 0.414, 
0.331, and 0.261 cfs for a range of Froude numbers 
of flow between 1.8 and 9.3 have been investigated 
(Figure 1). The gas transfer for a particular unit 
discharge increasesforthe range of Froude numbers 
of flow investigated. Similarly, for a particular Froude 
number, the uptake increases with unit discharge. 
As the Froude number or unit discharge is increased 
holding all remaining variables constant, the energy 
dissipated in a hydraulic jump increases, resulting 
in greater gas transfer. 

Flow visualization studies indicated that 
air entrainment predominantly occurs in the upper 
region of the hydraulic jump and is most promi- 
nent in the roller; only a few entrained air bubbles 


















